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^ ^^^^ 15,16-t:+o1^>o1:^^b1^a1^ i# ^^-^^>^ ul^ih o^l^J- ^ ^IS 

^^^cHl ^-^^ ^^^fl^>:Hl^ ^1«J->11^ (3T3-L1 21- F442A cell) ^^il 

t I (15,16-dihydrotanshinone)# -n-S^^^^ o^l^o^ ^ ^1 S 




CH3 

:£ 1 

^l^J^^l^ (3T3-L1 cell) T^t^ , B]n}-c^]^^ ^ ^1 S 
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^^^{obesity treatment with 15 , 16-dihydrotanshinone I } 

1^ 15,16-T:+ol^>ol;^^EfAl^ I# ^ja^v^^ll^oi 3T3-LI ^lli^ofl 

e|^>o^ 7^1«j->ll^-0| ^^nfl^ ^>ol# >^>^oli^. 

2^ 15.16-T:+ole>ol;B^EfAl^ I# ^juj-^H^oi 3T3-LI ^ll^^ofl 7.] 

Sl^>o^ ^^la^-^o] 0.0. ^o^^- ^sflHoji^. 

:£ 3^ I# Ulnj- jaig ^§0] DIO (Diet 

Induced Obesity) nj-^^iofl ^o^tl" ^ ^^l^^l (^l^o^l^J" ^ ^IS) 

<4> 1^1-^^ 15, 16-i:+ol^>ol;^^Bl^Al^ (15, 16-dihydrotanshinone) # -n-S^^-^^ 

yi^> o^i^j- ^ ^]&^^] ^^^011 ^^mn^ ^i^j-^fls ots-li 

2} F442A cell) ^S} '^7^]o\] tflefl -^^fl # M^El-vfl^ s]-^!-^ 1^ ^-^1^^ 

15, 16-t+ol^>ol;^^E]- A] ^ (15, 16-dihydrotanshinone) # -^-S^^-^^ ^1 ^ 
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<5> 2]-^>'^^ 1 



<6> 




CH3 



H -^#?>i^. 

ol&l^ ^tfl^^ ^-'S^ ^S}^ ^g^ol -^^?]- ^^^^ 4:5. 

[J. Biol. Chem., 273, 32487 ~ 32490 (1998): Nature, 404, 652 ~ 660 (2000)]. 
T^joii ^>-g-*l-^ ^^^1-^ ^l^oll ttfet ^^l^sy (5HT) ^-iBTfl*!-^ ^# 
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<9> O] i] oil :£ , ^^>^Oll ^>-g-n>0^ ^]^^ 511^1-^ ^^^^^ tfla^^^ ^3^^ 

^iJZ^^^olM- ^^1- ^^1-^^^ ^^-^ ^^^-§-# Sl^^l ^l-§-ol ^^ISlS^^n^, 

^^^^^^M- -^^>^>^^ ^^il^ol ^^^J^l-o^ 

<io> ^ ^^^o] ^^D^ q-^ B]uy ^ ^^^1 ^^>o^ ^l^J-^^li^ 

n ^^fl^rn- ^Sii^. ^l^oMla^ ^^oil T^:^*> ^^ol ^S.^ ^ 

<ii> ^l^J^^l^ofl ^-1^>=} ^l^J^ ^^li^^ ^-2.*]- oflu-l^l^o^^ Al-g-sjut. -L^^^^, ^]^o] 

ofl 1^^^ ^s^^el^HE+o];^ tJ-^-^^ -^I^J-^^IS^ 3.7]^P\m ^ 

#^^1«J-^ t]-^ ^ -^:£^t:+. *>^. ;^1«J-^ uq^e^- 

^oMia^ 371 #7>^ 3. ^^ol 201311 feo^y; ^ ol o^Xl^ 3 :gizl. -g-^^ 

5:^71- g^7l Tifl^ofl B]^s] ^1= ^11o1*>7l ^^fl^H^ ^l^v 

^^^^7^1-1 (insulin like growth factor-1) , ^l"^^] ^^>f^ ^^S] 

o] ol] CCAAT enhancer-binding protein-p (C/EBPp ) , peroxisome 
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proliferator-activated receptor (PPARr) ^-S] ^X>ol7.1-^o] ^7\7\ . o]^ ^ 

Glycerol-3-phospha-te dehydrogenase (GPDH) M" ^1^^^ (fatty acid 

synthase) 5Zf ^^^^o] ^7\^t\ _ 

<13> ^i^>^^^ ^fl^^ ^?]- o^&l 71-^1 7]^ 

^fl^-g- ta^^^ ^1^^^^ ^fl-T- ^i^>^ 

-2.?^^°} A>-g-S]ol ^71 TCfl^oll 7fli^>^ «f#ofl S]*} ^-^ ^^^7> ^Ut^ ^>^ol oi^ 

^ ^> ol-Ms^^ ^^si- y>^-^^ ^l-o^ ^fl^^ ^^^^^ ^ ^> 

[i^vTgoi oi^j7^> 71 

(15,16-dihydrotanshinone) o] 7.] ^^^"^^1 i ^S]-^7il S^o] SX%% 

15,16-T:+ol^>ol^^EfAl^# High Fat Diet^ ol^fl U] nj-^ ^^^1^ S-^^^o] DIO 

n^^^ n&^^m 

M, ^^'^]M ^#t> 15,16-i:+ol^>ol;^^BtAl^ (15 , 16-dihydrotanshinone) o] U] d>o^1 
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<15> tc]-s}X-1 , ^ ^l^o^^^lio] 3T3-L1 F442A ^^5fl^>^ # -i-erfl 



k S O — 1 O — I o J 

<16> i^VT^^ 1^ a^ls]^ 15,16-t}ol^l-olH^^Al^ 

(15,16-dihydrotanshinone) 51} *1 -g- ^j-^?} ^1 ^11^^ 

<17> S]-*>>^ 1 

<18> 




CH3 
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<22> -A>7] S]-*>^ 1^ S^lS]^ 15 16-i:+Ol^>Ol:^^BtAl^^ ^^il^>o^ ^^1 

uflcHl ^l^oMlS^ ^^iltJ-^ ^^1^11 ^l^oMlS^ ^1- ^^^l-JZ, aoll nq-el- 

<23> ojoil^ ^5&1#^ol ^o^^ 15,16-tq-ol^l-ol;^^EfAl^ofl cfl^j-o^ 7.]^^ 

^fla (3T3-L1 lif F442A cell) ^S} ^^ijoll cflsfl # ^^^j-^^tJ^, 3 o] ^ 

Sl-tj-^o] 7^t}\ ^ SJi^. 15,16-i:+ol^>ol;^^H+ 

Xj^S] UjDVo^lwj ^ 7^1 ^S^l- High Fat Diet^ olnfl ^1 i^l-^ 

DIO Ti\^^^o\]A\ UlT^>oll«> ^ ^5 ^11 Ml #^>o^ ^yt> Bfl-^ 

t> S2}7> a-ol*> oii^ 

Si^ ylii>oil«> ^ ^1= ^l^oMli^sl- ^^o] B]^^ oil«> ^ ^1 

^ Siw^S ^]^^ ^^^1 1^?} i^°o^?> ^1=^11 S^ ^fl^^o] 

^>^*>e^e+ ^m^i^. ^ ^^^oii nq-^ uji^V oH^v ^ ^1= ^>7l S]-^>^ 1^ 

^-g- ^>^*]- ^^^1^ ^^^1 €-2. oil Ttl-^l- ujii!- o^l«J ^ ^Is^ilS ^il^m ^ SJi^. 
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^^^^ 15,16-utol^>olH^^Al^# -^Jl ^^^^ 

<^^^o^ o^qf^ ^il^il^ ^tfl^ ^ S^i^. ^ "U^^ 15,16-c+ol^>ol:^^ 

til. ^-x-oii^ i# A>-g-e>^ ^^^^]. ^^^^]. ^t]\7^^\ ^ 

S]^;^il ^^;^ill- Al-g-eM ^;^il^i:q-. ^o^m Jl^ 

^fl^^i^ii^ ^^11, ^^], ^>^fl, ^^^fl ^ at]-siDi, oisi*> ^ii^ii^ 

15,16-t+ol^>olH^^Al^ loll ^ol:^ ^>q- olA>o^ -^^^11 o11# #1^, 

^Si^ ^ ^# 41 ^^il^i^. i^l-^^> -^^^il ol^oii 

Dl-^Ml^ :^tlt11olH ^3. ^1-^ -S-¥^il#:£ Al-g-=lut. ^Ol§ ofl>y- 

^^^il. ^-§-°Jl^il. -^^il ^ ^l^^il ^ol 511 ^51^ til $^1 ^>-§-sl^ 1^+^ Sl^^il 
o] 51^:^ 311-Sl-^ olSloll Olei 7\7] -^^^il, 0115 ^-g-^il, ^>T]l^il, «J-*M1 

^ :i^^il ^Ol ^ olT^ H]^^ :^0^^ o^^V ^il^iHl^ li^Sl -^-g-ojl^ Hi- 

^ . ^ ^^il , -n-^il , ^ ^ ^ ^^il ^il ^ ^^il ^1" ^ ^. ^ 1 ^ ^ -g-^il ^ ^ ^-§-^11 ^ 
^ ^^^^^sl#, #eloil^ai ^El#, #elH i^^l- ?1#. oll^^^^ll 

olH^ ^Al- 7l-^*> oll^tils :^ol X[^m ^ Sil^. ^^11^ ^l^fl^^ 

(witepsol) , I]>3^#, HtI (tween) 61, ?>?>i^l , ^l-^fl^l ^5lAll# ^ ^"^^ ^ 
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<26> ^oT: 1^^^^ o^l§ 7flii 1, 2, 3 4i3fl# 1/2, 

1/3 l/4i3fl# ^ Sii^. ^fl€ -f-^T^^^ «>^^^1-^1^^ -^S ^>§ol IS] 

ofl -f-o^s]^ oj^ ^>o.^^^ o]^ :g-A> 1^ -f-o]^°] 1/2, 1/3 l/4Bflo11 

O.lmg ufl^l Ig/kgOlJi, Ul-^^^>7l^^ 0.4 i^^l 200 mg/kgOlD], 1-6 S] 

<27>:£*>, ^ ^^^^ 15,16-i^ol^l-olH^^'<lt# -^J:^^^^ t]--^^!-^ ^1°} oll^J- ^ 

^IS-g- ^^J-^^ ^11^*>1^. 
<28> Tg^:]ix-^oilAH ^^J:^^o]^ ^u} ^^ofl 15,16-T^ol^>olH^HfAl^# ^7>?]-^^^ 

^m^L+, ^j^s]-, ^"un, ^^'^Ji ^-^^ ^ii^m ^ sii^. oi# 

^^t> S^l- ^>^^JZ. ^il> e>^7l Ttfl^oll 01:^ 

<29> ^^S] 15,16-t+ol^>olH^^Al^# ^^j.^^ X>-g-%> ^>7l 15,16-t+ol 

*>olH^^Al^# ^ufl^ ^7m^i-+ ^>-§-=lJi, # 

15,16-i:+o1^>o1:B^^^1^# ^11^ ^1^1 ^^^11 tfl^>o] 0.0001 ufl^l 

10 ^^%, um^^Ml^ 0.1 qi^l 5 ^^%^ ^1^^^ ^^1-^ ^ Sli^. ae-iM^, ^^J- 
^ ^^^^ ^^^^ ^1-^ ^^^1^>^ 

^ ^y] °o^^ ^i-^l ol^>s ^ 3^^. ^ ^^^^ ^^J-^^^ 
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^ ^]^^ ^S^. ^Jli^^, ^n^. m^}, 

^# ^^^^ °]^>^^^il ^# # ^ Sii^. 

<3i> oj^K ^ i^-S-^ ^ A] oil oil ^^^>o^ ^^^^1^1 ^^^>3i^l^> ^ ^^^^ 

<33> i^Ai- o^^«.Bl 15,16-i:+ol^>ol;^^EfAl^ol ^Sl^ planta acta 63, 339-342,(1997) 

<34> T^Al- ( 



22-11 



^flS#^ ^^^fl^^oll^H ^fl^*l-^i^. 50 jg ^ 24 Al^> 

-§-#^1^ ^ ^1-^^ ^^*>^i^. o^^iofl, § 1500 iiLe# n-n^, 

^^BllEf (CH2CI2) . ofl^oj-^^lBllolH (EtOAc)# ^H^l^ 2S] Hl-^ ^#^1-0^ € (gel) 

<35>^S^?1- ^[Merck. Kieselgel 60, 230—460 mesh]# 100% n-^^>^^ 

(swelling)^ ^1^^ (5>S5 cm) ol] Sfl^ (packing) *1-SJt^ . 7] ol] ^^ti!] /ti!] ^ 

^SJ^ ^^ofl (loading) ^l-^ut. A] ^ :^ #^^1 -§-#^1^ 

r^-g-, MeOH/CHCl3 - l/l000(v/v) ^ l/4(v/v)^^ ^\^^ . 1^^^^ 

^llt/^llJ^ (100:1) oil -g-#^ S.0I- ctAl ^el?>^ ^^oll ^^^l-ol ^^>/o11 

^o>>llEilolH (5:1) oll^^ -§-#^1^ ^l^oMl^^ ^Sl-^^il sol- ^1-^^ ^^^1- 

<36> i:^-^^ EtOAc/n-^>L> = 30/70(v/v) ^^fl-g-T^fl Prep-TLC-1- ^^3*>^tq-. 

^> 1^1-^1 oil TLC# ^*5*l-o^ ^sJo^ «-Sl ^#*>JZ ^^ll-g-nll^ iL^^ 211 ol 

(normal phase)o11>«H EtOAc/n-^>y- = 80/20(v/v)# >^l-§-*>^i^. 
o>M:i^i-cil^>ol;^ -g-Bfl (5% H2SO4, 2.5% oj-^fljeA]-, 5% oj-u] ^^v^l ^l-o] ^ 87.5% 

ofl^^)l- ^>-g-^l-o^ TLC #?^11olH (plate) # #?^11olH(hot plate) oljAl 7>^^l-o^ 1^ 
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<37> ^A\c^] 2 : ^5fl#^ 

<38> A^]^o} 3T3-L1 ^ F442A ^fl^l- 10% bovine calf serumo] #c>|Si^ 

3T3-Ll-e] Dexamethasone, IBMX, ^# 48 ~ 55^] 7} ^ ^^ej^j-o^ 7.]^^ 

-n-:£^>Ti^ , olc>| v]\ 2"^^}^ yfl'y='3^# fetal calf serumlif ol^e^o] 

^ uflo^>qil F442A ^l^^^^^^li^l- ^S. afl^y^^l 90%^ ;£ 

°1 ^ 10%°] fetal calf serumBf ^l^fiol i?3"^ aflojofl ^\^o] ^ 

sfl^^^ ^^-^ ^#?]- 15,16-i^ol^l-ol;^^E+Al^ I 

(15,16-dihydrotanshinone)# -^1 «c!"^^l S^S} 3^7]^:^]^^"] Syg/ml-e] 

^^e]ei-o] tfl^^^ Hliinfl i^TVcq-. 90%oi>y-o] 

12 ~ 15^ ^"^^ , tfl^^I^- ^l7l7?l-^l ^^e] 

^ 15,16-tl-ol^l-ol^^Efxl^ I (15,16-dihydrotanshinone) 7.\o\9\ aj-^^j ^ ^-S]- 
^# yli*]- ^olt+. tfl^^^ 80 ~ 90%^ F442A^^li7l- ^S]-^]-^ 

til ll^o] . ^^^^l^H 15, 16-1^0] ^1-o1;B^e1- 

X]^ I (15,16-dihydrotanshinone)^ ^S]-^?] i^T^l ol] Z>Z> 50mg/ml3f 5 ug/ml 

^-T- ^^l^joii zvzv 5 ~ 10% oi^i-^ ^il^T^voi ^i^Mi^^ ^si-ei- 
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<4o> ^A]c^] 3 : S.^ BIO D>^^<>fl>H «l^ofl^^ ^ ^1^5:51^ 

<4l> PIO Ti}^:^:^ C57BL/6 male ^# 4 ^ Research DietsA> D12451 , 45%kcal 

<42> ^l^J-O] ^Ill^Oll IZ}:£^1-711 O]^ Ol^l-O^ #^5 ^ 37fl^ ^:£^> 

1^ ^y>^oi T]>°-^ ^^1^^ 1.4Bflo11 Ti^^l-^ 31~32g o] ^i^. ttfe^^H , 

yl^> o^l^J- ^ ^^ol-i^l ^^l-o^ ^fl^ol 31~32g ojAVs]^ 37fl^^ol Z?/<9 

16 T]>e]l- T:fl>y-^^ ^1-^1^. ^^^8 T]>e]oil^ T^+^>oflA-l ^#^> 15,16-rq-ol 
^>o1:B^^^1^ I (15,16-dihydrotanshinone)# Wo]] ^M-^\o^ 50 mg/kg 1^ 

tfl^^^ (33.2 ±1.7 g)2f Uli:ie>o^ 15.16-t:+o1^>o1:B^^^1^ I# 

^o^*} ^^^o] ^^l#ol Of 12.7% (p < 0.01) (29.7 ± 



<44> 15,16-t+ol^>olH^^'^l^ I 600 g 

<45> o]-^7iy 240 g 

<4e> ^-^^5^ 140 g 

<47> >:t^lol- = >y; □l-^.Lil^ 10 g 
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<48> n>Ol ^^X] Tiling -^g^i^ 10 g 



<49> ^Ajt^l 5 : 

<50> 15,16-t+ol^>ol;^^E]-Al^ I 10 g 

<5i> 50 g 

<52> ^#^0.^ 40 g 

<53> ^ ^ 100 g 



f>l^ ^J^oil 500 mg# ^c>| ^J^^ill- ^^]^^\^^^. 



<56> °- °- ggg 
<57> 15.16-T:+ol^>ol;^^EfAl^ I 

<59> oflA>izfT^ 5% 

<60> 1% 

<61> ^o^AV 5% 

<62> B]-E}^C 0.02% 
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<63> t^-Al- 2% 

<64> o^B^l^jlZf^^^ofl 25% 

<e5> 67% 



<67> ^^^^ 50 mg 

<68> ^ol^ 5 mg 

<69> u]^E^^ol-T]l^ 10 mg 

<70> 3 mg 

<7i> 2 mg 

<72> o>S7iy 30 mg 

<?3> 15,16-T:+ol^>ol^^EfAl^ I 100 mg 

<74> ^ 200 mC 



<75> 4>7l oil A] ^^fV ^>ol ^ ^ 15,16-i^ol^>olH^^Al^^ ^l«o^>ll^^ ^sl- 
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'^i^j-*>^i-h -^i^m si^ s}^!-^, -^ sii^. 
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[^^%^ 1] 

^\7] Sl-*>^^ 15,16-T:+ole>ol;^^EfAl^ I (15 . 16-dihydrotanshinone) # ^S. 

^^^^ 7-]^ m/^^ o^i^j--^ -^a^ o]^^ yl^> '^l^J- ^1^ 




CH3 



2] 

# ?3--n-*>^ «1°> o^jaj- 

[^^%^ 3] 
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4] 

^il 3 %>oll oioj^H, ^l^J-^^li^ 3T3-L1 F442A ^H^o] ^# ^^^^ ^1"^ 

5] 

^fl 5 %>o11 oia|Al, -^S^^^ ?]-^ol IKg ^ 0.1 ~ 6,000 nig/<^ 

[^^%^ 8] 
{^^m 9] 

^^^il. ^^>-g- ^il^il, -n-Sl-^Ji. -f-f^-g-^ ^^^A ^S] ^f-o^^ o] ^ 

^# ^^^^ ^il^ll 
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[^^%^ 10] 

n^s.^ ^-g-s]^ ^^1-^ si]-^>^ yi^> ^^i^j ^/:^ 

[^^%> 11] 

^il 10 %>ofl oio^^H, -^a^^^ ?J^ol 0.0001 Lfl^l 10 ^?3^^# 

[^^%> 12] 

I (15,16-dihydrotanshinone) °] 
[^^%> 13] 

[^^%^ 14] 

^^^^ uiT^i o^iHV ^is-g- 
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[^^%> 15] 

^il 12 i^^l ^il 13 ^ o|H ^il^^J-^^l ^sfl^H ^il^s] Ujn} ollHj- 
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1] 
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— ♦ — Control 
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